unit also occurs in at least one compound of natural origin.
The tetrakis(catecholato)metallate(IV) complexes of Th(IV), U(IV) 7 8 and Hf(IV) have all been prepared and structurally characterized. ' Determination of the coordination geometry of the unconstrained tetrakis(bidentate)metallate(IV) complexes are a fundamental component in the design of an octadentate chelating agent that incorporates four such functionalities to form an optimum metal coordination environment.
While we have prepared thiohydroxamate complexes of Th(IV), no crystals suitable for structure analysis have been obtained. Instead, we report the synthesis and structural characterization of the hafnium complex, the title compound.
Experimental

Synthesis of Compounds
Tetrakis(N~methyl-p-thiotolylhydroxamato)hafnium(IV).
Ethanol.
An aqeuous solution of hafnium tetrachloride (1.0 g, 3.12 mmol) in 10 mL water was added to a stirred aqueous solution of sodium N-methyl- Thorium complexes with N-methylthiobenzohydroxamate and N-methylp-thiotolylhydroxamate were prepared by similar methods and were recrystallized from chloroform-isopropyl alcohol by slow evaporation. 
Structure Determination
The crystal diffraction symmetry and lack of systematic absences imply the triclinic space groups Pl or PI. The latter is confirmed by the final structure. The crystal density was determined by the flotation technique in bromoform/heptane solution. Crystal and unit cell data are given in Table I . Intensity date were collected on an
Enraf-Nonius CAD-4 automated.diffractometer controlled by a PDP-8/E . 10 11 computer, us~ng monochromatic MoKCL radiation. ' The 8231 data were . 2 2 11-13 reduced to F and cr(F ) as previously described and averaged to
give 7507 reflections with F 2 > 3cr(F 2 ). Table II , III and IV and a listing of structure factor amplitudes.
Ordering information is given on current masthead page. 8 9 11. The intensities of a unique set of reflections (+h, ±k, ±.R.) with 2° < 28 < 53° were measured, using a e-2e scan technique [the duplicates were measured for (0, ±k, ±.ll.) as a check]. The instrument parameters used in data collection were those described in Ref. 13 .
A p factor of 0.03 was used in data reduction. Table II gives the positions and thermal parameters of the non-hydrogen atoms. Table III lists the rms amplitudes of vibration of these atoms. Table IV gives Table I 945.5
Pl 10.501 (1) 10.958 (1) 18.684 (2) 97.388 (8) , XBL 799-11358
